Introduction
Radical axillary lymph node extraction (ALNE) for surgical staging in breast cancer [2] is associated with high morbidity and significant loss of QoL. Therefore, the sentinel lymph node biopsy (SNLB) concept was introduced to reduce adverse effects. Dyes and radio nuclides were used as tracer substances. These tracers could be replaced by super paramagnetic iron oxide (SPIO) in combination with the intra operative use of magnetic particle imaging (MPI).
Methods
The principle of SNLB with MPI was proved within a healthy mouse model [4] and than in a tumor bearing mouse model [3, 7] with metastatic axillary lymph nodes after injection of SPIOs (Resovist ® ) subcutaneously near the mammary gland next to the axillary region of female C57B6 mice. Axillary tissue and surrounding tissues were analyzed with different techniques: histology, Prussian blue staining, electron microscopy, atomic absorption spectrometry and MPI spectrometry. Ethics This animal study protocol was approved by the ministry of agriculture, environment and rural areas of SchleswigHolstein, Germany under the registry number V 312-72241.122-10 (35-3/09).
Results
SPIOs are moving from the injection site through the lymph-fat tissue to the axillary region and finally into the axillary lymph nodes. They follow the traces of lymphatic vessels, respecting the borders and spaces between different tissues (Figure 1 ). The completely formalin fixed and paraffin embedded axillary lymph node shows that SPIOs are clearly located in the cortex region. The slide was stained with nuclear fast red aluminum sulfate solution and iron sensitive Prussian blue.
They were found in the neighborhood of collagen fibers and accumulate in distinct regions. The nanoparticles are entering the lymph nodes by the cortex region ( Figure 2 ). After Resovist ® injection in the tumor bearing mouse with metastatic lymph node it can be found in a brown marked lymph vessel which leads to the SNL (Figure 3 ). 
Discussion
The use of SPIOs and the MPI technique as SNLB tracer and finder as a new SNLB technique will be less complex and incriminating for patient and staff and makes it more precise [1] . With a new hand probe for 3D-imaging and distinct localization for real-time-use in the operating theatre, the SNL detection can be easily performed [5, 6] . Furthermore, the distinct 3D localization and needle puncture of a SNL marked by SPIOs as a preoperative diagnostic step under local anesthesia outside the operating theatre, could replace classical SNLB, performed by open surgery, as a new diagnostic method. By the avoidance of intensive surgical exploration the morbidity is dramatically reduced. The tracer for MPI is easy to obtain. This makes the method accessible to all patients. The concept of SNLB by MPI can be applied in principle in all solid tumors.
